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The continued elimnation of chemcal pesticides that are
suitable for application to stored commodities has left few

effective alternatives for insect control. | nsect growth
regulators (IGRs) are effective biorational alternatives to
hard pesticides. |1GRs include agonists and antagonists of the

natural insect hornones, principally, juvenile hornone (JH) and
20- hydr oxyecdysone (20-E), along with the benzoyl phenyl urea
inhibitors of chitin synthesis (CSl).

The efficacy of using juvenile hornone agonists (JHy) for
controlling the Indianneal noth, the nbost inportant insect pest
associated with feed, food and seed storage in the US., has
been extensively investigated. The JH,, fenoxycarb and
pyri proxyphen, are extrenely effective in adversely affecting
t he devel opnent and reproduction of stored product noths. Qur
studi es have focused on exploiting the vulnerability of flour
moths to JH, intoxication during enbryonic and early larva
devel opment. The rationale for this approach is two fold: 1)
Lower doses of the JHy, are required for effective treatnents
and 2) Intercepting pest devel opnent early, mnimzes commodity
damage. W report here our studies with the JH,, fenoxycarb,
and a strategy for its use in protecting packaged commodities
from pest insects during storage in warehouses.

Qur current studies are focused on evaluating the effectiveness
of JHy, applications for protecting high-value, packaged
coommodities from flour noth infestation during warehouse
st or age. W previously reported that JH, are effective in
di srupting enbryogenesis in the Indianmeal noth when applied
directly to the egg, topically or through contact, or by
transovarial exposure via treating the gravid fenale, either
topically or through contact. Usi ng these observations we
formul ated a protocol whereby cereal noths could be rendered
infertile by a JHy treatnent that does not contact the
commodi ty packagi ng.

W have conducted several experinents in sinulated warehouse
conditions during the past vyear. W placed packaged
commodities inside seal ed cardboard boxes and stored them at
one of four treatnment conditions. Wen the commodities were
exposed to high nunbers of new y-energed Indianneal noths,
there was no infestation of commodity when the warehouse wall s
and the outer-surface of the cardboard boxes were treated with



15ny fenoxycarb\cnt (condition 1); simlar results were
observed when only the warehouse walls were treated (condition
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2). However, the treatnent where only the cardboard boxes were
treated (condition 3) showed noderate infestation

In normal warehouse situations, the boxed comodity would
contribute a nuch greater percentage of the vertical resting
surfaces (favored by noths) nmaking the cormodity-only treatnment
sonewhat nore effective and the wall-only treatnent sonewhat
|l ess effective. W project that for effective warehouse
applications, all vertical surfaces, on the comobdity and in
the warehouse, will have to be treated with an appropriate JH,,.
The | ongevity of fenoxycarb in the warehouse has been found to
be about six nonths. Wien no JH, treatnent was applied
(condition 4), heavy infestations were observed---but the | evel
of infestation was very commodity dependent. This observation
has pronpted us to examne if heavily infested comodities
result fromtheir attractancy or nutritional adequacy. These
studies are just getting underway and may be another factor
that will have to be considered when managi ng pest insect
popul ati ons without the use of hard pesticides.

W are continuing our studies on identifying the nechanisn(s)
wher eby a single exposure of eggs to a JH, prevents the normnal
conpletion of growmh and devel opnent in the |ndiannmeal noth.
Previously, we reported that low levels of JHy interfered with
enbryogenesis and prevented hatching when freshly laid
| ndi annmeal noth eggs were briefly exposed to low |levels (ppm
of JHy,. W found also that simlar treatment with even | ower
dosages (ppb) are lethal, but are not manifested until after
enbryogenesi s, usually during the larval period.

The nechani smof the JH, action during enbryogenesis appears to
i nvol ve the activation of a cell signalling pathway that relies
upon the small GIPase, Rho. Rho is a primary regul ator of cel
novenent and shape through its interactions wth the
cytoskel eton. Qur studies indicate that the enbryonic failures
i nduced by fenoxycarb are the result of abnormalities in cel
nmovenent during enbryogenesis. Qur goal in these studies is to
understand how a JHy acts within the insect cell that enables
a single treatnent of an undifferentiated egg to be
"renmenbered”, not only in the short term but for the rest of
the insect's life.
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